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APPENDIX  B  -  PHOTOGRAPHS 


Plate  No. 

Photo  No. 

Description 

B1 

1 

View  of  test  trench  no.  2  -  shows  borrow 
material  used  for  compacted  fill. 

2 

View  of  the  crest  of  the  embankment 
looking  towards  the  left  abutment. 

B2 

3 

Panoramic  view  of  the  upstream  slope  of 
the  embankment. 

B3 

4 

View  of  the  upstream  slope  of  the  embank¬ 
ment  looking  towards  the  left  abutment. 

5 

View  of  the  usptream  slope  of  the  embank¬ 
ment  looking  towards  the  right  abutment. 

B4 

6 

Panoramic  view  of  the  downstream  slope  of 
the  embankment. 

B5 

7 

View  of  rock  slope  protection  on  the 
upstream  face  of  the  dam. 

8 

View  of  rock  slope  protection  on  the 
downstream  face  of  the  dam. 

B6 

9 

View  of  embankment  during  construction. 

10 

View  of  borrow  area  during  construction 
of  the  dam.  (Embankment  is  shown  on 
right  hand  side  of  photo.) 

B7 

11 

View  of  the  emergency  spillway  looking 
upstream. 

12 

View  of  the  emergency  spillway  looking 
downstream. 

B8 

13 

View  of  outfall  channel  (natural  terrain) 
below  the  emergency  spillway. 

14 

View  of  the  emergency  spillway  channel 
relative  to  the  embankment. 

B9 

15 

Panoramic  view  of  the  right  excavated 
side  slope  of  the  emergency  spillway. 

BIO 

16 

View  of  the  conduit  inlet  headwall  and 
trashrack  structure. 

17 

View  of  the  outfall  channel  below  the 
downstream  terminus  of  the  conduit. 

Bll 

18 

View  of  downstream  terminus  of  the  conduit 

19 

View  looking  up  the  conduit  towards  the 
reservoir  area. 
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PERTINENT  DATA 


CEDAR  CANYON  DAM 


1.  RESERVOIR  AND  HYDROLOGICAL  DATA. 


Drainage  Area 

Controlled 

261  acres 

Peak  Inflow  - 

SPF  at  damsite 

1,120  c.f.s.  (design  flood) 

Peak  Inflow  - 

MPF  at  damsite 

2,860  c.f.s. 

PERTINENT 

STORAGE  LEVELS 

Elevation 

Storage 

Area 

Feature 

(ft*  QI»  S*  1*  ) 

(acre- feet) 

(acres) 

Top  of  Dam 

3554.0 

268 

18.5 

Maximum  Probable  Flood  (MPF) 

3550.6 

210 

15.0 

Standard  Project  Flood  (SPF) 

3545.5 

155 

11.5 

Spillway  Crest 

3545.0 

136 

11.0 

Sediment  Allowance 

3528.2 

20 

3.3 

Outlet  Works  Invert 

3526.0 

13 

2.7 

2 .  EMBANKMENT . 

Type 

Compacted  homogeneous 

earthfill 

Crest  Elevation 

3554.0  feet  m.s.l. 

Maximum  Height  Above  Flood  Plain 

42  feet 

(No  discernible  channel) 
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PERTINENT  DATA  (CO N'T) 


Crest  Width 
Crest  Length 
Slope  Protection 
Side  Slopes 

Compacted  Fill  Quantities 

3.  SPILLWAY. 

Type 

Location 

Crest  Elevation 

Width 

Length 

Discharge  Capacity  (MPF) 
Slopes 

4.  OUTLET  WORKS. 


Type 

Intake  Structure 


15  feet 
1,320  feet 

Riprap  (both  faces  of  embankment) 
Symmetrical  IV  on  3H 
Approximately  139,200  cubic  yards 


Uncontrolled-excavated  in  Minnekahta 
Limestone  Bedrock 
Right  abutment  of  dam 
3554.0  feet  m.s-1. 

60  feet 
650  feet 

1,750  c.f.s.  at  El.  3550.6  feet  m.s.l. 
See  Section  6,  pg.  9 


Uncontrolled 

Cast  in  place,  reinforced  concrete  slab 
and  headwall  with  galvanized  trash 
racks 
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PERTINENT  DATA  (CONT'D) 


3526.0  feet  m.s . 1 . 

3516.0  feet  m.s.l. 

24"  CMP,  bituminous  coated 
230  feet 

49  c.f.s.  at  El.  3545.5  feet  m.s.l. 
Excavated  rock 


5.  DOWNSTREAM  DISCHARGES.  Cedar  Canyon  Dam  was  not  designed  for  permanent 
storage  of  water  but  only  as  a  detention  structure  with  the  capacity  to 
reduce  peak  discharges  for  floods  of  all  magnitudes.  Under  full  operating 
conditions  the  standard  project  flood  will  be  completely  discharged  in  5 
days  if  no  additional  inflow  is  received. 

6 .  REFERENCES .  For  additional  information  and  description  on  the 
construction  background,  operational  data,  or  procedures  regarding  this  dam, 
reference  is  made  to  "Periodic  Inspection  Reports  Nos.  1,  2,  and  3,"  dated 
May  1970,  September  1975,  and  September  1980,  respectively;  "Operation  and 
Maintenance  Manual,"  dated  December  1981;  and  "Plans  and  Specifications  for 
Cedar  Canyon  Dam,"  dated  April  1959. 
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CHEYENNE  RIVER  BASIN,  SOUTH  DAKOTA 


RED  DALE  GULCH  AREA 
CEDAR  CANYON  DAM 


EMBANKMENT  CRITERIA  AND  PERFORMANCE  REPORT 


1.  INTRODUCTION. 

1.1.  PURPOSE  OF  REPORT.  This  report  provides  a  summary  record  of 
significant  design,  construction,  and  operational  data  on  Cedar  Canyon  Dam 
for  use  by  engineers  to  familiarize  themselves  with  the  project,  re-evaluate 
the  embankment  when  unsatisfactory  performance  occurs,  and  provide  guidance 
for  designing  comparable  future  projects.  It  was  prepared  in  accordance  with 
MRD-R  1110-1-8,  subject;  "Construction  Foundation  Reports  and  Embankment  Cri¬ 
teria  and  Performance  Reports,"  dated  27  February  1978,  and  ER  1110-2-1901, 
subject:  "Embankment  Criteria  and  Performance  Reports,”  dated  31  December 
1981. 


1.2.  AUTHORIZATION  AND  PURPOSE  OF  PROJECT.  Construction  of  Cedar 
Canyon  Dam  was  authorized  by  the  Chief  of  Engineers  on  3  June  1957,  pursuant 
to  provisions  of  Public  Law  685,  84th  Congress,  2nd  Session,  11  July  1956. 
The  authorization  provided  a  plan  to  provide  flood  protection  for  the  Red 
Dale  Gulch  Area  of  Rapid  City,  South  Dakota. 
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1.3.  LOCAL  COOPERATION.  The  city  of  Rapid  City,  South  Dakota,  was  the 
local  sponsor  for  the  project.  As  a  condition  for  construction  of  the 
project,  assurances  from  the  city  to  the  Secretary  of  the  Army  included  the 
following: 

The  city  would  (a)  provide  without  cost  to  the  United  States  all 

lands,  easements,  and  rights-of-way  necessary 
for  the  construction  of  the  project. 

(b)  hold  and  save  the  United  States  free  from 
damages  due  to  construction  works. 

(c)  maintain  and  operate  the  works  after  completion 
in  accordance  with  regulations  prescribed  by 
the  Secretary  of  the  Army. 

(d)  construct  an  adequate  storm  sewer  system  in  the 
development  area,  prior  to  construction  of  the 
project. 

1.4.  LOCATION  AND  DESCRIPTION  OF  PROJECT.  Cedar  Canyon  Dam  is  located 
in  Pennington  County  in  southwestern  South  Dakota.  It  is  on  the  northwest 
edge  of  Rapid  City,  South  Dakota,  and  protects  a  residential  section  of  the 
city  (Red  Dale  Gulch  Area)  from  the  damaging  effects  of  swift,  short  duration 
floods.  The  embankment  of  the  dam  crosses  a  normally  dry  gulch  (Deadmans 
Gulch)  which  lies  within  Cedar  Canyon.  See  Plate  Al:  The  reservoir  operates 
as  a  detention  dam  with  the  capacity  to  reduce  peak  discharges  for  floods  of 
all  magnitudes. 
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1.5.  HISTORY  OF  CONSTRUCTION  CONTRACTS.  Cedar  Canyon  Dam  was  built  by 


contract  under  the  supervision  of  tLe  Corps  of  Engineers,  Department  of  the 
Army.  Contract  No.  DA25-066-CIVENG-59-492 ,  Cedar  Canyon  Dam,  was  advertised 
on  17  April  1959,  and  bids  were  opened  14  May  1959.  Summit  Construction 
Company  of  Rapid  City,  South  Dakota,  was  awarded  the  contract  with  a  bid  of 
$68,469.  Work  on  the  project  began  on  12  June  1959  and  was  completed  30 
September  1959.  No  unusual  construction  problems  were  encountered. 

1.6.  PROJECT  MAINTENANCE.  The  city  of  Rapid  City,  South  Dakota  (the 
project  sponsor),  is  responsible  for  all  necessary  maintenance  required  to 
assure  proper  performance  of  the  project. 

2 .  GEOLOGY .  The  foundation  beneath  the  earth  embankment  in  the  valley 
consists  of  4  to  10  feet  of  red  clay  overburden  underlain  by  Minnekahta  lime¬ 
stone  bedrock.  This  overburden  soil  contains  a  rather  large  quantity  of 
gravel  boulders  and  hard  gray  limestone  pockets.  The  clay  overburden  soils 
in  the  abutment  areas  are  very  shallow  as  evidenced  by  limestone  outcrops 
from  the  valley  floor  to  the  crest. 

3.  SUBSURFACE  EXPLORATION  AND  LABORATORY  TESTING.  The  subsurface  investiga¬ 
tions  at  this  dam  consisted  of  three  borings  and  one  test  trench  in  the 
spillway  area  and  four  test  trenches  in  the  upstream  borrow  area.  The 
locations  and  identifying  numbers  of  the  borings  and  test  trenches  are  shown 
on  Plate  A2,  and  a  view  of  test  trench  No.  2  is  shown  on  Plate  Bl. 


Disturbed  moisture  and  classification  samples  were  taken  at  each  boring 
and  test  trench  at  every  change  in  material.  Boring  depths  ranged  from  3.4 
feet  to  10.8  feet  depending  on  the  depth  of  the  underlying  limestone  bedrock, 
and  test  trenches  were  excavated  to  a  depth  of  10  feet.  The  overburden  soils 
in  the  spillway  and  reservoir  (borrow)  areas  were  classified  as  lean,  silty, 
and  gravelly  clays.  Moisture  contents  ranged  from  0.5  to  10.7  percent  in  the 
spillway  area  and  9.0  to  14.0  percent  in  the  reservoir  area.  Liquid  limits 
and  plastic  indexes  ranged  from  27  to  30  and  7  to  20,  respectively,  in  the 
spillway  area  and  29  to  42  and  3  to  20,  respectively,  in  the  reservoir  area. 
Logs  of  the  borings  are  shown  on  Plate  A3. 

Compaction  tests  were  performed  on  sack  samples  obtained  from  test 
trenches  nos.  4  and  5.  An  optimum  moisture  content  of  9.0  percent  and  a 
maximum  dry  density  of  127  lbs/ft3  was  obtained. 

4.  FOUNDATION  PREPARATION.  Before  work  began,  all  vegetation,  such  as 
brush,  heavy  sod,  heavy  growth  of  grass,  and  all  decayed  vegetable  matter, 
rubbish,  and  other  unsuitable  material  within  the  area  upon  which  fill  was  to 
be  placed  was  removed.  After  completion  of  the  clearing  and  stripping,  all 
depressions  were  filled  and  steep  slopes  flattened.  Following  filling  the 
depressions,  and  immediately  prior  to  the  placement  of  embankment  fill,  the 
foundation  was  loosened  thoroughly  by  scarifying,  plowing,  or  harrowing  to  a 
depth  of  4  inches.  After  the  removal  of  roots  or  other  debris  turned  up  in 
the  loosening  process,  the  foundation  was  compacted  in  preparation  for 
placement  of  fill  material. 


5. 


EMBANKMENT. 


5.1.  GENERAL.  A  discussion  of  the  design  and  construction  of  the 
embankment  is  presented  below.  It  includes  a  description  of  the  embankment 
section,  embankment  materials,  and  procedures  followed  in  constructing  the 
embankment . 


5.2.  EMBANKMENT  SECTION .  The  embankment  is  a  rolled,  homogeneous, 
impervious  earthfill.  It  has  a  crest  length  of  1,320  feet  and  a  crest  width 
of  15  feet.  It  is  42  feet  high  and  has  a  crest  elevation  of  3554.0  feet 
m.s.l.  The  embankment  slopes  are  symmetrical  (IV  on  3H)  and  both  faces  are 
protected  by  rock  slope  protection.  Details  of  the  embankment  are  shown  on 
Plates  A4 ,  A5 ,  and  A6.  Views  of  the  embankment  features  are  shown  on 
Plates  Bl  through  B4. 

5.3.  EMBANKMENT  DESIGN.  The  design  of  the  embankment  and  structures 
was  based  upon  the  following  criteria: 

(1)  Flood  storage  capacity  sufficient  to  retain  the  volume  of 
a  Standard  Project  Flood  from  the  contributing  drainage 
area  less  releases  from  an  uncontrolled  outlet. 

(2)  Outlet  capacity  sufficient  to  discharge  a  Standard 
Project  Flood  within  5  days. 

(3)  Spillway  capacity  ample  to  pass  the  Maximum  Probable 
Flood  occuring  5  days  after  inflow  from  the  Standard 
Project  Flood.  (NOTE:  Since  the  SPF  is  discharged 
in  5  days  by  the  conduit,  the  reservoir  level  will 
be  at  the  conduit  invert  when  the  MPF  occurs.) 
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(4)  Embankment  freeboard  of  4  feet  above  the  maximum 
pool  elevation. 

(5)  Capacity  for  a  sediment  volume  of  20  acre-feet, 
equivalent  to  about  1.0  acre-feet  per  square  mile 
per  year  during  the  life  of  the  project. 

Based  on  this  criteria,  the  dam  was  expected  to  reduce  annual  flood  damages 
below  the  project  by  80  percent. 

5.4.  SEEPAGE .  Since  Cedar  Canyon  Dam  was  not  designed  for  permanent 
storage  of  water,  seepage  through  the  embankment  and  foundation  was  expected 
to  be  negligible,  and  therefore,  underseepage  control  structures  were  not 
provided . 

5.5.  EMBANKMENT  MATERIALS. 

5.5.1.  Earthf ill.  The  embankment  was  constructed  from  the  lean 
clay  material  located  within  the  reservoir  area.  The  material  provided  a 
relatively  impervious  embankment  section  consisting  of  139,200  cubic  yards  of 
homogeneous  rolled  earth  fill. 

5.5.2.  Slope  Protection.  Both  faces  of  the  dam  are  protected  by 
rock  slope  protection  to  elevation  3554.0  (Crest  of  Dam).  The  rock  used  was 
excavated  Minnekahta  limestone  from  the  spillway  and  reservoir  (borrow) 
areas.  The  minimum  thickness  of  the  slope  protection  was  1.5  feet  upstream 
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and  0.75  feet  downstream,  with  the  maximum  rock  size  allowed  being  0.5  foot 
greater  than  the  layer  thickness.  Details  of  the  slope  protection  are  given 
on  Plates  A5  and  Ab ,  and  views  of  the  rock  slope  protection  are  shown  on 
Plates  B2,  3,  4,  and  5. 

5.6.  EMBANKMENT  PLACEMENT. 


5.6.1.  General .  Specifications  required  that  the  gradation  and 
distribution  of  materials  throughout  the  earthfill  section  of  the  dam  be  such 
that  the  embankment  be  free  from  lenses,  pockets,  streaks,  and  layers  of 
material  differing  substantially  in  texture  or  gradation  from  surrounding 
material.  See  Plate  B6  for  views  of  the  embankment  during  construction. 

5.6.2.  Compacted  Embankment  Fill.  The  more  impervious  of  the 
compacted  fill  materials  were  placed  toward  the  upstream  section  of  the 
embankment,  and  the  more  pervious  of  the  fill  materials  were  placed  toward 
the  downstream  section  of  the  embankment;  this  was  to  provide  a  transition  in 
permeability  from  the  upstream  to  the  downstream  portions  of  the  embankment. 

After  dumping,  the  material  was  spread  in  approximate  horizontal  layers 
over  fill  areas.  The  thickness  of  the  layers  before  compaction  was  specified 
as  follows: 

Maximum  Thickness 

Material  of  Lift _  Type  of  Roller 

Compacted  Fill  12-inch  Loose  Measurement  Rubber-tired* 

Compacted  Fill  8-inch  Loose  Measurement  Tamper-type 


*Available  information  indicates  that  only  tamper-type  rollers  were  used  for 
embankment  compaction. 


The  moisture  content  of  the  layers  was  required  to  be  uniform  through¬ 
out  the  layer.  The  upper  limit  of  moisture  content  was  that  which  permitted 
excavating,  hauling,  placing,  and  compaction  of  the  fill  materials  without 
excessive  deformation  of  the  embankment.  The  lower  limit  was  one  percent 
below  the  optimum  moisture  content.  The  surface  of  the  fill  was  crowned  with 
a  5  percent  grade  to  insure  good  drainage  during  the  construction  period. 
Before  compaction,  each  layer  of  fill  was  harrowed,  if  required,  to  break  up 
and  blend  materials  and  to  obtain  uniform  moisture  contents.  When  the 
moisture  content  and  the  condition  of  the  layer  was  satisfactory,  it  was 
compacted  by  six  complete  passes  of  a  tamping  roller.  If,  in  the  opinion  of 
the  Contracting  Officer,  the  required  density  of  any  area  was  considered 
insufficient,  additional  passes  were  made  until  the  desired  compaction  was 
obtained.  Portions  of  the  fill  which  could  not  be  compacted  with  rollers 
because  of  space  restrictions  were  placed  in  4-inch  loose  lift  layers  and 
compacted  with  power  tampers  to  the  same  degree  of  compaction  as  that 
obtained  on  other  portions  of  the  fill  performed  by  rolling. 

5.6.3.  Slope  Protection  Placement.  Rock  slope  protection  was 
placed  in  such  a  manner  as  to  produce  a  reasonably  well-graded  mass  of  rock 
with  a  minimum  percentage  of  voids,  and  was  constructed  to  the  layer 
thickness,  lines  and  grades  as  shown  on  the  drawings.  A  tolerance  of 
6  inches  above  the  layer  thickness  was  allowed  for  the  maximum  size  stone, 
but  in  order  to  permit  the  use  of  available  rock,  an  occasional  rock  was 
allowed  to  protrude  above  the  6  inch  tolerance  on  that  portion  of  the 
embankment  where  larger  stones  were  used. 


6. 


EMERGENCY  SPILLWAY.  The  emergency  spillway  is  an  uncontrolled  channel 


located  in  the  right  abutment  of  the  dam.  See  Plate  A4.  It  has  a  crest 
elevation  of  3545.0  feet  m.s.l.,  is  60  feet  wide  and  650  feet  long.  The 
channel  has  vertical  side  slopes  from  the  crest  elevation  to  elevation  3556.4 
feet  m.s.l.,  has  20-foot  berms,  then  IV  on  2H  side  slopes  to  the  top  of  the 
existing  ground.  The  vertical  side  slopes  and  berms  were  excavated  in  the 
Minnekahta  limestone  bedrock  and  the  IV  on  2H  slopes  were  excavated  in  the 
lean  clay  overburden.  The  overburden  soils  on  the  IV  on  2H  slopes  were 
loosened,  pulverized,  and  seeded  with  crested  wheat  and  smooth  brome  for  pro¬ 
tection  against  wind  and  water  erosion.  The  spillway  is  capable  of  passing 
the  Maximum  Probable  Flood  occuring  5  days  after  inflow  from  the  Standard 
Project  Flood.  Sections  and  details  of  the  spillway  are  shown  on  Plates  A5 
and  A6,  and  views  of  the  spillway  are  shown  on  Plates  B7,  B8,  and  B9. 

7 .  OUTLET  WORKS .  The  outlet  works  consist  of  an  uncontrolled  conduit,  a 
concrete  headwall  structure  and  metal  pipe  trashrack  located  at  the  inlet, 
and  a  concrete  support  pedestal  at  the  outlet.  The  conduit  is  a  230-foot 
long,  24-inch  diameter,  bituminous  coated  corrugated  metal  pipe.  It  has  an 
inlet  invert  elevation  of  3526.0  feet  m.s.l.  and  a  4.3  percent  slope  to  the 
outlet  invert  elevation  of  3516.0,  Four  seepage  diaphragms  were  constructed 
along  the  conduit  to  prevent  piping  due  to  seepage  through  the  embankment 
along  the  conduit.  An  outfall  channel  was  excavated  below  the  outlet  of  the 
conduit  and  terminates  in  a  rock  walled  canyon  approximately  150  feet  beyond 
the  outlet.  Location,  sections,  and  details  of  the  outlet  works  are  shown  on 
Plates  A4,  A6,  and  A7,  and  views  of  the  structure  are  shown  on  Plates  B10  and 


-  9  - 


Bll. 


8.  INSTRUMENTATION.  Cedar  Canyon  Dam  has  no  instrumentation.  A  staff 
gauge  for  the  reservoir  was  recommended  in  Periodic  Inspection  Reports  Nos-  2 
and  3,  but  has  not  as  yet  been  installed. 

9.  OPERATIONAL  HISTORY. 

9.1.  GENERAL.  The  city  of  Rapid  City,  South  Dakota,  the  project 
sponsor,  is  responsible  for  the  operation  and  maintenance  of  the  embankment, 
spillway,  and  other  structures  which  comprise  the  project. 

9.2.  INSPECTIONS .  In-depth  inspections  of  Cedar  Canyon  Dam  are 
conducted  in  accordance  with  ER  1100-2-100,  "Periodic  Inspections  and 
Continuing  Evaluation  of  Completed  Civil  Works  Projects."  These  inspections 
are  reported  in  Periodic  Inspection  Report  Nos.  1,  2,  and  3,  dated  May  1970, 
September  1975,  and  September  1980  respectively.  The  next  periodic  inspec¬ 
tion  of  Cedar  Canyon  Dam  is  scheduled  for  1985.  The  Inspections  are  made 
jointly  by  representatives  of  the  Operations  and  Engineering  Divisions  of  the 
Omaha  District  Corps  of  Engineers  and  by  representatives  of  the  Missouri 
River  Division  Office.  The  reports  include  the  evaluation  of  the  embankment 
and  structural  performance,  plus  recommendations  for  necessary  repairs. 

In  addition  to  the  periodic  inspections,  semi-annual  reports  to  the 
District  Engineer  covering  inspection,  maintenance,  and  operation  of  the 
project  are  required.  The  reports  are  made  by  the  "superintendent”  of  the 
project,  who  is  appointed  by  the  local  sponsor. 
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9.3.  RESERVOIR  LEVELS.  There  has  been  little  water  impoundment  in  the 


reservoir  since  the  construction  of  the  dam,  and  it  is  believed  that  water 
has  never  discharged  through  the  conduit.  Since  there  are  no  gauges  at  the 
dam,  the  monitoring  of  reservoir  stage  and  conduit  flow  is  dependent  upon 
onsite  inpsections. 


10.  PERFORMANCE.  Cedar  Canyon  Dam  and  appurtenant  structures  are  in  good 
condition.  Since  1959,  when  the  project  was  completed,  inspections  have 
revealed  no  significant  problems  concerning  the  safety  of  the  dam.  The  dam 
though,  is  normally  dry  and  has  never  been  tested  by  a  serious  flood  event. 
It  was  recommended  in  the  periodic  inspection  reports  (1975,  1980)  that  the 
project  be  inspected  whenever  the  pool  reaches  the  invert  of  the  outlet 
conduit  so  that  it  can  be  checked  for  seepage  and  performance  at  high  pool 
levels. 
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PHOTO  MO.  1  -  V  tow  of  test  trench  Mo.  2 
shows  borrow  material  used  for  compacted 

fill. 


PHOTO  NO.  2  -  View  of  the  crest  of  the  embankment  looking, 
towards  the  left  abutment. 


Reproduced  from 
best  evaileble  copy. 
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PHOTO  NO.  JO  -  View  of  borrow  area  dnrJnp,  construction  of  the  dam.  (Embank¬ 
ment  la  Hlmwn  on  r  If, lit  band  side  of  photo.) 


Reproduced  from 
best  available  COPY. 


PLATE  Bb 


5  9  JUL 


r»ii 1 1  ■  >  .  > 
’ ■  i  i  r.  1  i 


I  !  -  Viiu'  uf  t 'i<*  rnn  r,;i>  mcv  s;>i)  I  w-i  v  1  ii'jk  i 
’•I  t  ti"  r  !«!•••  I»r  H  ini  f.  ■  >  I  :  i  <  •  ri.i’jit  Hi’ 


1’IIOTO  t.'n.  1',’  -  Vlfw  of  t  hr  i»iiw<r>»oiu*v  ■cplllw.-iy  looking 
iIdwiv;  r  ri’.iii  f  r  *  vn  |  In*  r  I  <1  >'«•  l  o<" .  1 1  « *<  I  In  l.lu'  ri>;ht  nf  tin- 
■ .  I  >  1  I  I  w  r  v  . 


Reproduced  from 
bed  available  copy. 


purr,  nr 


SEP 


mm* 


T  ■  <’..5  V-  ’•<  *'tS 


[:©!■ 
f  ,  '3 


■  p .:-,  7 

"  ,  *  j 


rJxZ^'I 


w 


PHOTO  rJO.  ID  -  View  ..I  tin 
tr.islir.iek  si  met  ure . 


omlu  it  inlit  Iie.i.lw  i  1  1 


.  r>.*^  *  T  ^ 

-t  •■  •■  Z.  ,  Pm*'.  ■»■  *+ 


<V~ 


£t*r£*  * 

■  %.kv  ‘^'  T  r^"'*  ■  - 

.  ..  >*  -  •  •  .  ..  ‘  #  \  1  ‘  .  J  *  * 


*  v*  '  *v*'  »*  »< 1  *  ’ 

■  i  0; :,  V  .♦«***?-••  .  .  :  i  .  *  «tr '  t 


,, 


PHOTO  r;o. 

17  - 

View  of  lilt*  ontl.ill  clinmiel 

h«' 

l  i*V 

t  »•  rwi  mis 

of  t  In 

•  comln  i  t  . 

o 


